INTRODUCTION
Novel iron based high-temperature superconductors [1] have been stimulating lots of experimental and theoretical studies since 2008 (extended reviews can be found in [2, 3, 4, 5, 6] ). There are two large groups of iron -based superconductors: pnictides [2, 3] and chalcogenides [5] . Electronic band structures of these superconductors, as well as some related systems, were compared in Refs. [7, 8] . 2) E-mail: nekrasov@iep.uran.ru 2) E-mail: sadovski@iep.uran.ru
Among recently synthesized systems particularly interesting is [Li 1−x Fe x OH](Fe 1−y Li y )Se (x ≈ 0.2, y ≈ 0.08) compound with the temperature of superconducting transition T c =43K and ferromagnetic ordering at Curie temperature T C =10K [9] .
In this paper we present LDA calculated electronic structure, densities of states and Fermi surfaces for LiOHFeSe system in paramagnetic phase. 
ELECTRONIC STRUCTURE
The crystal structure of [Li 1−x Fe x OH](Fe 1−y Li y )Se belongs to the primitive tetragonal P4/nmm space group (see table S1 in supplementary materials of Ref. [9] ). The LiOHFeSe system has quasi two-dimensional crystal structure of alternating LiOH and FeSe layers. In Fig. 1 by Se ions. Actually, this FeSe layer is isostructural to bulk FeSe material [5] . For these idealised crystal structure we have performed LDA band structure calculations within the linearized muffin-tin orbitals method (LMTO) [10] using default settings.
In Fig. 2 we show the calculated LDA band dispersions (on the right) and densities of states (DOS) (on the left). Electronic bands crossing the Fermi level are mostly formed by Fe-3d orbitals and have bandshapes similar to previously studied BaFe 2 As 2 and FeSe systems (see Refs. [7, 11, 12] ). Surprisingly O-2p states are quite close to the Fermi level, beginning just below the Fermi level and going down in energy up to -2 eV. However, there is almost no hybridization between O2p and Fe-3d states. The Se-4p orbitals form bands at energies below -3 eV. Hybridization between Fe-3d and these Se-4p states is also rather small.
The value of LDA calculated total density of states of LiOHFeSe system at the Fermi level is N (E F )=4.14 states/cell/eV. Performing simple BCS-like estimates of superconducting critical temperature along the lines of Ref. [7] we obtain T c =36K, which is somewhat lower than the experimental value of T c =43K [9] .
In Fig. 3 LDA present the LDA calculated Fermi surfaces (FS) of LiOHFeSe. In general a shape of the FS of LiOHFeSe is typical to iron pnictides or chalcogenides [7, 11, 12] . It has well established cylinders around Γ and M points. Around Γ point there are two large almost degenerate ideal hole cylinders. Electron cylinders around M -point are slightly corrugated. Also near the Γ-point there is a tiny hole pocket. Some rather small FS sheet appears also around the Z-point. We can see that 3d states of Fe ion within Li 4 Fe(OH) 5 layer produce rather narrow spikes in the density of states, which correspond to small amount of Fe ions in the layer. However, the introduction of Fe ions into LiOH layer increases the value of N (E F ) up to 4.55 states/cell/eV, and in accordance with the estiamtes of Ref. [7] , this leads to the increase of T c up to 45K. Thus, the introduction of additional Fe ions into LiOH layers is important to obtain better agreement with experimental value of T c =43K [9] . To estimate the Curie temperature we have calculated the values of exchange parameters for the classical Heisenberg model at T = 0, using the method proposed in Ref. [14] . The value of nearest neighbor exchange integral obtained for Fe configuration, shown in on Fig. 4 (a) is J=1.3K. Employing this calculated value of exchange parameter J along with the spin value S=2 (corresponding to experimental observation of Fe 2+ Mössbauer line in Ref. [9] ) we obtain the Curie temperature T C = Jz
=10.4K (where z=4 is the number of nearest neighbors), which is quite close to experimental value of T C =10K [9] . 
CONCLUSION
In this paper we have studied the paramagnetic band structure of the new iron -based high-temperature superconductor [Li 1−x Fe x OH](Fe 1−y Li y )Se (LiOHFeSe) with T c =43K [9] by means of LDA band structure calculations, presenting the band dispersions, densities of states and Fermi surfaces. These LDA calculated bands in the vicinity of the Fermi level as well as Fermi surfaces are typical to other iron -based superconductors. This is obviously due to fact, that the FeSe layers of LiOHFeSe are isostructural to those in the bulk FeSe.
Doping the LiOH layer with Fe ions leads to ferromagnetic ordering of these ions in the layer. Our LSDA calculations confirmed the formation of ferromagnetic structure in LiOH layers and calculated value of exchange interaction has produced the theoretical value of Curie temperature T C =10.4K, which agrees rather well with the experimental value of 10K [9] .
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